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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a golf club head 
whose assembling and manufacture are very easy, 
whose freedom in shape is high, and to contribute to 
enhancing the shot distance and directionality of a hit 
golf ball. 

SOLUTION: This golf club head 1a consists of a metal- 
made main head body 2 and a metal-made lid 5. The 
main head body 2 is formed as an entirety of the main 
body part 3 with a front face to hit a golf ball and the 
shaft connection to connect the body to the shaft 15 of 
the golf club, preferably by metal powder injection 
molding. The connection 6 between the main body part 3 
and the lid 5 has a difference in level available to be 
mated with each other as a means of increasing the 
contact area. This connection 6 is preferably joined via sintering. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the golf club equipped with the head and this head of a 

golf club. 

[0002] 

[Description of the Prior Art] When the face hits a golf ball, the head of a golf club is designed so that 
the force can be more certainly transmitted to a golf ball. For example, from the driver used in a teeing 
ground, and BAFI and fairway wood (these are named generically and it is called "wood") like a creek, 
it is required that the flight distance of a golf ball should have the as much as possible exact directivity 
of a ******** arK j a j um p. 

[0003] As what satisfies such a demand, the metal wood of the hollow called the so-called metal wood 
has spread. Especially, in recent years, the wood by Ti which has the advantage that it is lightweight and 
high intensity, or Ti alloy is developed. 

[0004] The structure of the head of the conventional metal wood is shown in drawin g 9 . The head 1 00 
of the conventional metal wood consisted of three members, the body section 101 manufactured by 
casting or the lost wax process, the shaft connection (hosel) 102, and a covering device 1 03, joined by 
welding and was assembling these. 

[0005] However, with such a conventional head 100, there are there being many mark of a component 
part and a fault that a manufacturing cost increases while an assembly activity takes time and effort 
since it needs like a welding operator. 

[0006] Furthermore, since the body section 101 which has the face of a golf ball, and the head 
connection (hosel) 102 which supports a head consist of another objects, a loss arises in transfer of the 
force between them, and there is also a problem of being the hindrance of improvement in the flight 
distance of a golf ball. 

[0007] Moreover, from the problem on the manufacturing method of each component part of a head etc., 
the configuration of a head, structure, especially the internal structure of a head cannot be made into a 
complicated configuration and structure, but there is also a fault that the width of face of a design is 
narrow. From this fault, adjustment of the degree of hardness of a face, reinforcement, the size of the 
sweet spot in a face, the center-of-gravity location of a head, etc., etc. and a setup were not able to be 
performed easily. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention assembles, and is easy to 
manufacture, and its degree of freedom of a configuration is large, and it is to offer the golf club 
equipped with the head and this head of a golf club which contribute to the flight distance at the time of 
hitting a golf ball, and improvement in directivity. 
[0009] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the ( 1 ) - ( 1 8). 
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[0010] (1) The head of the golf club characterized by coming to join two or more metal members which 
are the heads of the golf club which has the face of a golf ball, and were manufactured by the metal 
powder injection-molding method. 

[001 1] (2) The head of a golf club given in the above (1) which the joint of said metal members has 
combined by sintering. 

[0012] (3) Said joint is the head of a golf club given in the above (2) which has a means lo increase a 
plane-of-composition product. 

[0013] (4) A means to increase said plane-of-composition product is the head of a golf club given in the 
above (3) which is a level difference. 

[0014] (5) The head of the golf club characterized by really coming to fabricate the body section which 
has the face of a golf ball, and a shaft and the shaft connection connected by the metal powder injection- 
molding method. 

[0015] (6) The head of the golf club which has the body section which has the face of a golf ball, a shaft 
and the shaft connection connected, and the covering device located in the upper part of said body 
section, and is characterized by really fabricating said body section and said shaft connection by the 
metal powder injection-molding method at least. 

[0016] (7) The head of a golf club given in the above (6) which the joint of said body section and said 
covering device has combined by sintering. 

[0017] (8) Said joint is the head of a golf club given in the above (7) which has a means to increase a 
plane-of-composition product. 

[0018] (9) A means to increase said plane-of-composition product is the head of a golf club given in the 
above (8) which is a level difference. 

[0019] (10) The above (1) by which at least one closing space is formed in the interior of a head thru/or 
the head of a golf club given in either of (9). 

[0020] (1 1) The head of a golf club the above (1) which has at least one rib prolonged with said face in 
the direction to estrange from the background of said face thru/or given in either of ( 1 0). 
[0021] (12) The head of a golf club the above (1) which has the rib which is prolonged from the 
background of said face in said face and the direction to estrange, and is located on the center line of 
said face thru/or given in either of (10). 

[0022] (13) The above (1) in which at least one weight is installed thru/or the head of a golf club given 
in either of (12). 

[0023] (14) The head of a golf club the above (1 1) in which weight is installed near the edge of said rib. 
or given in (12). 

[0024] (15) The specific gravity of said weight is the head of a golf club the above ( 1 3) which is size 
from the specific gravity of the metal which constitutes a head, or given in (14). 
[0025] (16) The head of a golf club the above (1) which consists of alloys with which the principal part 
of a head contains Ti or Ti thru/or given in either of (15). 

[0026] (17) The head of a golf club the above (1) which is the head of a driver or fairway wood thru/or 
given in either of (16). 

[0027] (18) The golf club characterized by coming to equip the head of a golf club given in the above 

(1) thru/or either of (17) at the tip of a shaft. 

[0028] 

[Embodiment of the Invention] Hereafter, the head of a golf club and golf club of this invention are 
explained to a detail based on the suitable example shown in an accompanying drawing. 
[0029] Drawing 1 , drawin g 2 , and drawing 3 are the front views, top views, and left side views 
showing the example of the head of the golf club of this invention, respectively, and drawing 4 is an A- 
A line sectional view in drawing 2 . Head (only henceforth "head") la of the golf club of this invention 
shown in these drawings constitutes the wood mentioned above, and consists of a metal head body 2 and 
a metal covering device 5. 

[0030] The head body 2 comes in one to form in the transverse plane the body section 3 which has the 
face (face) 31 which hits a golf ball, and the shaft connection (hosel) 4 for connecting with the shaft 1 5 
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of a golf club by the approach of mentioning later preferably. 

[0031] As shown in drawing 4 , the interior of the body section 3 is hollow, it is in the condition which 
joined the covering device material 5 mentioned later, and the closing space 7 is formed in the interior of 
head la. 

[0032] Moreover, the hole 41 for inserting a shaft 15 is formed in the shaft connection 4. A shaft 1 5 is 
inserted in this hole 41, it pastes up with adhesives if needed, and a shaft 15 and head la are fixed. 
[0033] In head la of this invention, since the body section 3 and the shaft connection 4 are formed in 
one, there are few components mark and it assembles, and while manufacture is easy and a 
manufacturing cost is also cheap, there is no transfer loss of the force between the shaft connection 4 
and the body section 3, and, therefore, improvement in the flight distance of a golf ball can be aimed at. 
[0034] The covering device 5 is joined so that the centrum of this body section 3 may be covered in the 
upper part of the body section 3. As shown in drawing 4 , the joint 6 of the body section 3 and a 
covering device 5 has the level difference which can fit in mutually as a means to increase the plane-of- 
composition product. Thereby, the bonding strength of the body section 3 and a covering device 5 
increases, and even when the impact at the time of hitting a golf ball is added, while omission from the 
body section 3 of the covering device 5 by exfoliation of a joint 6 etc. are prevented certainly, the 
transmission efficiency of the force to a golf ball also improves, and it contributes to improvement in 
flight distance. 

[0035] In addition, as a means to increase the plane-of-composition product of a joint 6, what kind of 
thing is sufficient not only as a level difference like illustration but the shape for example, of toothing, 
the inclined plane which may be stuck mutually, or a curve side etc. 

[0036] Moreover, in the example of illustration, although a means (level difference) to increase the 
plane-of-composition product of a joint 6 is formed over the perimeter of the rim section of a covering 
device 5, it may be formed in a part of rim section of a covering device 5. 

[0037] or [ in addition, / that the boundary of a joint 6 becomes indefinite when it joins together by 
sintering which mentions a joint 6 later ] — or it may disappear 
[0038] Next, the component of each part in head la is explained. 

[0039] Although the head body 2 and a covering device 5 can be constituted from various metallic 
materials, such as aluminium alloys, such as iron system alloys, such as carbon steel and stainless steel, 
and duralumin, respectively, as for especially these, it is desirable to consist of alloys (Ti alloy) 
containing Ti or Ti. 

[0040] Ti or Ti alloy is lightweight, and is high intensity and a high degree of hardness, and it is hard to 
produce deformation and breakage and it has the advantage of excelling in endurance and corrosion 
resistance while it is rich in repulsive force when a face 31 hits a ball and contributing to improvement 
in flight distance. 

[0041] In the case of Ti alloy, especially the content of Ti in this alloy is not limited, but it is desirable 
that it is more than 50wt%, and it is more desirable that it is more than 65wt%. 
[0042] As elements other than Ti which constitutes Ti alloy, Fe, Co, nickel, Cr, Pd, Zr, aluminum, V, 
Mo, Cu> Ag, Au, W, Sn, Mn, Si, Ta, Nb, etc. are mentioned, and 1 of sorts of these and two sorts or 
more can be contained, for example. According to the various purposes, such as an improvement of 
chemical property, such as adjustment of physical characteristics, such as reinforcement (rigidity), a 
degree of hardness, and elasticity (toughness), and corrosion-resistant improvement, and an 
improvement of manufacture conditions, as for these, the element and addition are determined suitably. 
For example, in case the head body 2 is manufactured by the metal powder injection-molding method 
mentioned later, addition of Fe, Co, nickel, aluminum, Pd, Mn, Cu, Ag, etc. has the effectiveness of 
lowering sintering temperature. 

[0043] In said Ti or Ti alloy, C, O, N, etc. may be contained positively or unescapable. These contents 
are preferably made into N:0.01 - 0.9wt% 0:0.02 - 1.0wt% C:0.01 - 0.8wt%. 

[0044] Moreover, as for the sum total content of C, O, and N, it is desirable that it is about 0.06-2. 5wt%, 
and it is more desirable that it is about 0.1-1.5wt%. 

[0045] The inclination for the reinforcement to fall depending on the basic presentation of the metallic 
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material which constitutes the head body 2 if there are too few each content or sum total contents of C\ 

O, and N, and for the ductility of a metallic material to fall if many [ too ] is shown. 

[0046] Although especially the degree of hardness of the face 31 of the head body 2 is not limited, it is 

desirable that Vickers hardness Hv is 180 to about 400, and it is more desirable that it is 250 to about 

380. With such a degree of hardness, the effectiveness mentioned above is demonstrated much more 

effectively. 

[0047] Moreover, as for the void content of the hole of the metallic material which constitutes the head 
body 2, it is desirable that it is less than [ 5.0 vol% ], and it is more desirable that it is about 0.5-3.5 
vol%. When a void content is too high, the mechanical property of a metallic material especially 
reinforcement, and ductility (toughness) may fall, and corrosion resistance may also fall. 
[0048] In addition, although you may differ even if the component of the head body 2 and the 
component of the covering device material 5 are the same, as for these, it is desirable to consist of same 
ingredient or an ingredient (for the metal used as the base to be an equal in the case of an alloy) of the 
same kind. Thereby, the bonding strength of the head body 2 and the covering device material 5 
becomes higher. 

[0049] Now, it is desirable powder-metallurgy processing and that the head body 2 which was stated 
above, and especially the covering device material 5 are manufactured by the metal powder injection- 
molding method (MIM:Metal Injection Molding). Hereafter, this metal powder injection-molding 
method is explained. 

[0050] [1] Prepare the metaled metal powder (for example, Ti or Ti alloy mentioned later) and the 
binding material (organic binder) which constitute the head body 2, knead these with a kneading 
machine, and obtain a kneading object (compound). 

[0051] Especially the mean particle diameter of metal powder is usually 5-75 micrometers, although not 
limited. Extent is desirable and it is 10-50 micrometers. Extent is more desirable. 

[0052] On the other hand, as a binding material, one sort in various thermoplastics, such as styrene resin, 
such as acrylic resin, such as polyolefines, such as polyethylene, polypropylene, and an ethylene- 
vinylacetate copolymer, polymethylmethacrylate, and poly butyl methacrylate, and polystyrene, a 
polyvinyl chloride, a polyamide, polyester, polyethers, or these copolymers, various waxes, paraffin, etc. 
or two sorts or more can be mixed and used, for example. 

[0053] As for the addition in the kneading object of such a binding material, about 3-20wt% is desirable, 
and about 4-13wt% is more desirable. When there are too few additions of binding material, the 
inclination for the fluidity at the time of shaping to become scarce, for contraction at the time of 
injection molding calcinating impossible or the Plastic solid acquired by injection molding by becoming 
difficult when many [ the presentation of a moldings became uneven and / too ] to increase, and for 
dimensional accuracy to fall, and for a void content and the amount of C to increase is shown. 
[0054] In addition, on the occasion of kneading, various additives other than said metal powder and 
binding material, such as a plasticizer, lubricant, an antioxidant, a cleaning accelerator, and a surfactant, 
can be added if needed. 

[0055] As an example of kneading conditions, kneading temperature can be as about ordinary 
temperature -150 degree C, and mixing time is about 60 - 1 80 minutes. 

[0056] [2] Using the pellet corned from the kneading object or this kneading object obtained at the 
process of the above [1], carry out injection molding with an injection molding machine, and 
manufacture the Plastic solid of the configuration of the head body 2. In addition, let the dimension of a 
Plastic solid, especially the bore of a hole 41 or the holes 33-35 for weight insertion mentioned later be 
the dimensions in consideration of contraction by next baking. 

[0057] this time - as a process condition - material temperature -- desirable - 1 30-1 70 degrees C - 
more - desirable - about 150-160 degrees C and an injection pressure - 300 - 600 kgf/cm2 extent - 
more - desirable - 300 - 400 kgf7cm2 Extent and 5-50 degrees C of die temperatures are more 
preferably made into about 10-20 degrees C. 

[0058] [3] Moreover, manufacture the Plastic solid of a covering device 5 by said process [1 ] and the 
same approach as [2]. 
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[0059] [4] Next, assemble the Plastic solid of the head body 2 and the Plastic solid of a covering device 
5 which were acquired at each above-mentioned process so that the level differences of those joints 6 
may fit in. 

[0060] In addition, to each of the Plastic solid of the head body 2, and the Plastic solid of a covering 
device 5, this assembly may be performed, after performing the following process [5] (debinder 
processing). 

[0061] [5] Perform debinder processing to the Plastic solid of the assembled head body 2, and the Plastic 
solid of a covering device 5. As this debinder processing, it is made by heat-treating under a non- 
oxidizing atmosphere, for example, a vacuum, or a reduced pressure condition (for example, 1x10-1 - 
1x10-6 Torr). 

[0062] In this case, as heat treatment conditions, it may be about 12-18 hours at the temperature of 
about 60-550 degrees C more preferably with the temperature of about 50-650 degrees C for about 8 to 
72 hours. 

[0063] In addition, this debinder processing (cleaning processing) may be performed by carrying out 
elution of the specific component in a binder using a predetermined solvent (a liquid, gas). 
[0064] Moreover, this process [3] may be skipped. 

[0065] [6] Next, calcinate at a furnace the Plastic solid of the head body 2 which has fitted in mutually, 
and the Plastic solid of a covering device 5, and manufacture a metal sintered compact, baking - 1 time 
- or it can carry out twice or more. 

[0066] Although baking conditions are suitably determined according to the metal presentation of a 
Plastic solid etc., in the case of Ti or Ti alloy, they are more preferably made into about 15- 18 hours at 
the temperature of about 500-1350 degrees C with the temperature of about 400- 1 400 degrees C for 
about 10 to 26 hours. In this case, a firing environments should just be among inert gas, such as argon 
gas and nitrogen gas, and other reducing atmospheres under a non-oxidizing atmosphere, i.e., a vacuum, 
or a reduced pressure condition (for example, 1 x 1 0-2 -1x1 0-6 Torr). 

[0067] While the Plastic solid of the head body 2 and the Plastic solid of a covering device 5 turn into a 

metal sintered compact by this baking, the joint 6 of the head body 2 and a covering device 5 joins 

together by sintering. Association by this sintering is very firm compared with welding etc. 

[0068] [7] Perform surface treatment, such as polish of shot blasting, honing, etc., etching, wet plating, 

vacuum evaporationo, ion plating, sputtering, CVD, and thermal spraying, to the front face of the 

obtained metal sintered compact, especially the front face of a face 31 if needed. 

[0069] The head body 2 which consists of a metal sintered compact is acquired through each above 

process. 

[0070] Although it is necessary to conquer problems, such as embrittlement by oxygen, nitrogen, etc. 
which react at the time of casting, a casting defect, and fluidity, to form the head body 2 with casting 
According to the above-mentioned metal powder injection-molding method, there is such no problem. 
Again Even if a configuration is complicated and detailed, it can really fabricate, and the thing of high 
quality can be manufactured with the easily and sufficient yield with high intensity, and dimensional 
accuracy, especially the dimensional accuracy of the bore of a hole 41 or the holes 33-35 for weight 
insertion mentioned later are also high. 

[0071] Especially, according to the metal powder injection-molding method, compared with a lost wax 
process or general powder-metallurgy processing, there are few pinholes and holes and they can acquire 
the head body 2 of an ingredient with a more large consistency. 

[0072] Moreover, there is also an advantage that physical conditions, such as conditions about holes, 
such as a presentation (especially contents, such as O, C, and N) of the metallic material which 
constitutes the head body 2, a diameter of a hole, and a void content, a degree of hardness of a face 3 1 , 
and elasticity, etc. can be set as a request by adjustment of the class of binding material, an addition, the 
conditions of debinder processing, baking conditions, etc. 

[0073] And since these can be combined with coincidence by the joint 6 in case the head body 2 and the 
Plastic solid of a covering device 5 are sintered, compared with the case where the head body 2 and a 
covering device 5 are separately joined by approaches, such as welding, there are few routing counters 
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and there is an advantage that manufacture is easy. 

[0074] Moreover, by the metal powder injection-molding method, by selection of shaping metal mold, 
since a complicated and detailed configuration can also be formed, a pattern, an alphabetic character, a 
notation, etc. can be formed in the front face of the head body 2 freely and easily, for example. 
[0075] The cross-section front view in which drawing 5 shows other examples of the head of this 
invention, and drawing 6 are the top views showing the condition of having removed the covering 
device of the head shown in drawin g 5 . As for head lb shown in these drawings, the internal structure 
of a head differs from said head la. Hereafter, difference with head la is explained and the explanation 
is omitted about the same matter. 

[0076] The rib 9 which is prolonged from the background of a face 31 in back (a face 3 1 and direction to 
estrange), and is located on the center line 32 of a face 31 is formed in the interior of head la. This rib 9 
joins the rib 93 set up almost perpendicularly towards the upper part from the internal base of the body 
section 3, and the rib 95 set up almost perpendicularly towards the lower part from the internal top face 
of a covering device 5 by those abutting surfaces 97. 

[0077] With this rib 9, the interior of head lb is divided in two closing space 71 and 72. 

[0078] In addition, ribs 93 and 95 are formed in one with the body section 3 and a covering device 5, 

respectively. 

[0079] Moreover, as for the abutting surface 97 of a rib 9, being combined by sintering is desirable like 
a joint 6. Thereby, the bond strength of an abutting surface 97 improves. In addition, a means to increase 
a plane-of-composition product like the shape of a level difference or toothing, for example may be 
established also to the abutting surface 97. 

[0080] The width of face is increasing gradually the edge by the side of the face 31 of a rib 9 toward a 
face 31, and the width of face is increasing gradually similarly the face 31 of a rib 9, and the edge of the 
opposite side toward back. 

[0081] While the reinforcement effectiveness arises and the mechanical strength of head lb, especially 
the reinforcement of a face 31 increase by forming such a rib 9, the sweet spot in a face 3 1 can be made 
large. Therefore, improvement in the flight distance of a golf ball can be aimed at, and the directivity of 
a jump can be controlled more correctly. 

[0082] Moreover, the head body 2 of head lb is equipped with weight (balancer) 8. In the example of 
illustration, the hole 33 for weight insertion is formed near the edge of the face 3 1 of a rib 9, and the 
opposite side, and weight 8 is inserted in this hole 33. Thereby, weight 8 is located in the back center 
section of head lb. 

[0083] The cross section is the member of the shape of a rod which makes a round shape, and, as for the 
weight 8 in this example, the hole 33 is also making the configuration (circular) corresponding to it. In 
addition, although any of a solid member and centrum material are sufficient as weight 8, its solid 
member is more desirable. 

[0084] By installation of such weight 8, the center-of-gravity location of head lb can be moved back 
(direction estranged from a face 31), and the sweet spot in a face 31 can be made large. 
[0085] As for the specific gravity of weight 8, it is desirable that it is size, and it is more more desirable 
than the specific gravity of the metallic material which constitutes head lb, especially the metallic 
material which constitutes the head body 2 that they are about 1.1 to 4.5 times of the specific gravity of 
the metallic material which constitutes the head body 2. Thereby, the center-of-gravity location of the 
head 1 whole can be set up or adjusted effectively. 

[0086] The alloy with which various metallic materials are used suitably and with which they are mainly 
concerned with W (tungsten) or W especially as an ingredient which constitutes weight 8 is desirable. 
[0087] Moreover, as a metallic material of others which constitute weight, carbon steel, stainless steel. 
Cu, Mn, Mo, etc. are mentioned, for example. Said W or W can also be used for these combining the 
alloy with which it is mainly concerned. 

[0088] In addition, although especially the manufacture approach of weight 8 is not limited, it can be 

manufactured by the metal powder injection-molding method like said head body 2. 

[0089] Although such a manufacture approach of head lb is the same as the approach (process [1] - [7]) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2005 



JP,10-146404,A [DETAILED DESCRIPTION] 



Page 7 of 9 



fundamentally mentioned above, the following points differ. 

[0090] That is, before weight 8 (or the Plastic solid) assembles the head body 2 and a covering device 5, 
it is beforehand inserted into the hole 33. 

[0091] Moreover, when a Plastic solid is calcinated (process [6]), it is combined by sintering, and a rib 
93 and a rib 95 are combined and abutting-surface 97 comrades of a rib 9 as well as a joint 6 are unified. 
Thereby, the rigidity of the whole head lb can also increase and the head body 2 and a covering device 5 
can transmit impulse force to a golf ball effectively while it will be combined with a joint 6 and a rib 9 
and such bond strength increases further. 

[0092] The cross-section front view in which drawing 7 shows other examples of the head of this 
invention, and drawing 8 are the top views showing the condition of having removed the covering 
device of the head shown in drawing 7 . As for head lc shown in these drawings, the internal structure 
of ahead differs from said head la. Hereafter, difference with head la is explained and the explanation 
is omitted about the same matter. 

[0093] The ribs 9, 10, and 1 1 of plurality (three pieces) prolonged from the background of a face 3 1 in 
back (a face 31 and direction to estrange) are formed in the interior of head lc. A rib 9 is located on the 
center line 32 of a face 31, and ribs 10 and 1 1 are arranged mostly at the symmetry at the both-sides 
section of a rib 9. In this case, the width of face of ribs 10 and 1 1 is narrower than the width of face of a 
rib 9. 

[0094] A rib 9 joins the rib 93 set up almost perpendicularly towards the upper part from the internal 
base of the body section 3, and the rib 95 set up almost perpendicularly towards the lower part from the 
internal top face of a covering device 5 by those abutting surfaces 97. 

[0095] Moreover, a rib 9, the ribs 103 and 113 similarly set up almost perpendicularly towards the upper 
part from the internal base of the body section 3, respectively, and the ribs 105 and 1 15 set up almost 
perpendicularly towards the lower part from the internal top face of a covering device 5 are joined by 
those abutting surfaces 107 and 117 also about ribs 10 and 1 1 . 

[0096] With these three ribs 9-11, the interior of head lc is divided in four closing space 73, 74, 75, and 
76. 

[0097] In addition, a rib 93,103,1 13 is formed in one with the body section 3, and the rib 95,105,1 1 5 is 
formed in one with the covering device 5. 

[0098] Moreover, as for the abutting surface 97,107,1 17 of each ribs 9-11, being combined by sintering 
is desirable like a joint 6 respectively. Thereby, the bond strength of an abutting surface 97,107,1 1 7 
improves. In addition, a means to increase a plane-of-composition product like the shape of a level 
difference or toothing, for example may be established also to the abutting surface 97, 1 07, 1 1 7. 
[0099] The width of face is increasing gradually the edge by the side of the face 3 1 of a rib 9 toward a 
face 31, and the width of face is increasing gradually similarly the face 3 1 of a rib 9, and the edge of the 
opposite side toward back. 

[0100] While the reinforcement effectiveness arises and the mechanical strength of head lc, especially 
the reinforcement of a face 31 increase by forming the above ribs 9-11, the sweet spot in a face 3 1 can 
be made large. Therefore, improvement in the flight distance of a golf ball can be aimed at, and the 
directivity of a jump can be controlled more correctly. 

[0101] Moreover, the head body 2 of head lc is equipped with three weights (balancer) 8, 81 , and 82. In 
the example of illustration, the holes 33, 34, and 35 for weight insertion are formed in three near the 
edge by the side of the face 31 of a rib 9, and near the edge of the opposite side and the face 3 1 of a rib 
10, and near the edge by the side of the face 31 of a rib 1 1, and weights 8, 81, and 82 are inserted in 
them in these holes 33-35, respectively. Thereby, weight 8 is located in the back center section of head 
lc, and weights 81 and 82 are located in the background both-sides edge of the face 3 1 of head 1 c. 
[0102] The cross section is the member of the shape of a rod which makes a round shape, and, as for the 
weights 8, 81, and 82 in this example, holes 33-34 are also making the configuration (circular) 
corresponding to it, respectively. In this case, compared with weight 8, as for weights 81 and 82, that 
weight is set up small. In addition, respectively, although any of a solid member and centrum material 
are sufficient as weights 8, 81, and 82, its solid member is more desirable. 
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[0103] By installation of such weight 8, the center-of-gravity location of head lc can be moved back 
(direction estranged from a face 31), and the sweet spot in a face 3 1 can be made large. Moreover, since 
the increase of the inertia of the whole head lc at the time of swinging a golf club and stability improve 
by installation of weights 81 and 82, the accuracy of the directivity of a jump improves more. 
[0104] About the specific gravity of weights 8, 81, and 82, a component, and the manufacture approach, 
it is the same as explanation of said head lb described. 

[0105] Although such a manufacture approach of head lc is the same as the approach (process [1 ] - [7]) 
fundamentally mentioned above, the following points differ. 

[0106] That is, before weights 8, 81, and 82 (or those Plastic solids) assemble the head body 2 and a 
covering device 5, they are beforehand inserted into the holes 33 and 34 and 35. 
[0107] Moreover, when a Plastic solid is calcinated (process [6]), each [ of ribs 9, 10, and 1 1 / abutting- 
surface 97,107,1 17 ] are combined by sintering like a joint 6. Thereby, the rigidity of the whole head lc 
can also increase and the head body 2 and a covering device 5 can transmit impulse force to a golf ball 
effectively while it will be combined with a joint 6 and ribs 9, 10, and 1 1 and such bond strength 
increases further. 

[0108] The golf club (wood) of this invention comes to equip the heads la, lb, or lc which were 
described above at the tip of a shaft 15. The grip (not shown) is formed in the end face section of a shaft 
15. 

[0109] As mentioned above, although each example of illustration of the head of a golf club and golf 
club of this invention was explained, this invention is not limited to these. 

[0110] For example, the configuration of the head body 2, structure, especially the internal structure of 
the head body 2 are not limited to the thing of illustration, for example, the thing of arbitration is 
possible for the existence of a rib, and the formation pattern of a rib. 

[01 1 1] Moreover, the joint 6 of the head body 2 and a covering device 5 may be a mere flat-surface 
configuration, and junction of the head body 2 and a covering device 5 may be further made by other 
approaches, such as welding, brazing and soldering, and adhesives adhesion. 

[01 12] What [ not only ] divides the inside of the head body 2 to two or more closing space but each 
space seems moreover, to open for free passage 1 or two or more ribs which are formed in the interior of 
the head body 2. For example, everything but a tabular thing may be cylindrical or a rib by two- 
dimensional [ like ] or the three-dimensional structure object, although it crossed. 
[0113] Moreover, the cross-section configuration of weights 8, 81, and 82 may not be restricted 
circularly, respectively, for example, the thing of what kind of configurations, such as polygons, such as 
fanning, such as a hemicycle, an ellipse form, a triangle, a square, and a hexagon, is sufficient as it. 
Moreover, weights 8, 81, and 82 are not limited to a rod-like thing. And the same is said of the 
configuration of holes 33, 34, and 35. Moreover, the number of installation or installation part of weight 
are not limited to the thing of illustration, either. 

[01 14] Moreover, in this invention, a golf club is not limited to above-mentioned wood, but can also be 

applied to the thing of other classes, such as an iron and a putter. 

[0115] 

[Effect of the Invention] As stated above, even if it has a complicated and detailed configuration by 
consisting of metal members manufactured by the metal powder injection-molding method according to 
this invention, it can really fabricate easily, and therefore, the degree of freedom of a configuration is 
large and the width of face of a design is wide. Moreover, the head of high quality can be manufactured 
with the easily and sufficient yield with high intensity, and the dimensional accuracy of each part is also 
high. 

[0116] When the body section and a shaft connection are really fabricated, there are few components 
mark and it assembles, and while manufacture is easy and a manufacturing cost is also cheap, there is no 
transfer loss of the force between a shaft connection and the body section, and, therefore, improvement 
in the flight distance of a golf ball can be aimed at. 

[01 17] Moreover, in this invention, in the baking process of the Plastic solid in a metal powder 
injection-molding method, a joint can be sintered to coincidence and it can combine with it, and in this 
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case, while manufacture is easy, bonding strength is also more high [ there are few routing counters 

compared with the case where it joins by approaches, such as welding, separately, and ]. 

[0118] Moreover, when it has a means by which a joint increases a plane-of-composition product, 

bonding strength increases further and balking at the time of an impact being added etc. is prevented 

certainly. 

[01 19] Moreover, when a rib is prepared, the mechanical strength of a head increases and the size of the 
repulsive force in a face or a sweet spot can be adjusted. 

[0120] Moreover, when weight is installed, while being able to adjust the center«of-gravity location and 
balance of a head and being able to adjust the size of the sweet spot in a face according to the 
installation location etc. (it is especially made large), the stability of the head at the time of swinging a 
golf club improves. 

[0121] Since it is such, it contributes to improvement in the flight distance of a golf ball, and 
improvement in the accuracy of the directivity of a jump. 

[0122] In addition, since a head body etc. is manufactured by the metal powder injection-molding 
method, a rib, the hole for installing weight, etc. can be manufactured with dimensional accuracy easily 
for the configuration of arbitration, and sufficient, and the width of face of a design is wide. 



[Translation done.] 
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